To the Editor:
The diagnosis of cystathionine ␤-synthase (CBS) deficiency and disorders of methionine remethylation depend on the demonstration of homocyst(e)inemia and homocystinuria. To be detectable in the usual analysis of amino acids, homocystine must remain as a free disulfide in the plasma or serum. However, homocystine undergoes an exchange reaction with free sulfhydryls, including cysteine, readily forming covalent disulfide bonds with these thiols, and gradually disappears as a free amino acid (1) . Because preparation for quantitative amino acid analysis usually includes deproteinization, proteinbound homocysteine is not detected by standard methods (2) (3) (4) . Homocysteine-cysteine mixed disulfide, also increased in the homocystinurias, undergoes a similar exchange.
This phenomenon is still not appreciated by many laboratories that perform amino acid analyses, and lack of awareness of the phenomenon continues to result in missing the diagnosis of homocystinuria. This was brought to our attention by the case of an infant with CBS-deficient homocystinuria. Routine newborn screening had identified an increased concentration of blood methionine (5) . Quantitative plasma amino acid analysis 1 week later disclosed isolated hypermethioninemia. Subsequent plasma and urine amino acid analysis in specimens promptly delivered to our laboratory, however, revealed the presence of homocystine and the mixed disulfide in addition to the increase in methionine. We have had similar experiences with two other patients (Levy HL, Korson MS, Smith KL, unpublished data). In each instance, misdiagnoses caused a delay in initiating treatment.
During a period of 11 months, 14 specimens were obtained from five patients with CBS-deficient homocystinuria as part of routine followup. Each specimen consisted of 5 ml of venous blood collected in sodium heparin anticoagulant. The specimens were kept on ice and, within 2-3 h of collection, the plasma was separated by centrifugation at 3000 rpm for 10 min. The plasma was then removed and divided into three aliquots (A, B, and C) representing three different methods for processing the specimen.
In aliquot A, proteins were precipitated from 0.5 ml of the aliquot by adding 0.5 ml of 40 g/L sulfosalicylic acid containing S-2-aminoethyl-lcysteine as internal standard. The sample was centrifuged at 10,000 rpm at room temperature for 1 min. The clear supernatant was filtered through a 0.2 m Millipore filter and divided into two parts. One part, A-1, was immediately analyzed for amino acids on a Beckman 7300 amino acid analyzer (Beckman Instruments). The second part, A-2, was stored at Ϫ20°C for 7 days and then thawed and analyzed for amino acids. Aliquots B and C were stored at Ϫ20°C without prior deproteinization. After 24 h of storage for aliquot B and 7 days for aliquot C, 0.5 ml was deproteinized and analyzed for amino acids as described above. Plasma from aliquots B and C was also prepared as described by Andersson et al. (6) and analyzed for total homocysteine (tHcy) on the amino acid analyzer; tHcy was also measured in five A-1 samples.
The processing protocol of A-1 (i.e., immediate deproteinization and analysis) was considered optimal for a clinical laboratory. Consequently, recovery of the sulfur amino acids in each of the other preparations was compared with those of the A-1 aliquot. The percentage of recovery of the measured sulfur amino acids (Table 1) was calculated using this formula: Methionine was stable regardless of storage or deproteinization. However, homocystine and the mixed disulfide and, to a lesser extent, cystine, were unstable when stored without prior deproteinization. This was especially striking after storage for 7 days. Immediate deproteinization allowed almost full recovery of these three compounds. Total homocysteine was essentially unaffected by storage without prior deproteinization.
It is clear from our results and those of others (1, 2, 7, 8) that homocystine is unstable in plasma or serum, even when frozen at Ϫ20°C. Homocystine and the homocysteinecysteine mixed disulfide may become undetectable after only 1 day of sample storage without deproteinization, which is likely the shortest duration of time required for samples to be transported to a laboratory for amino acid analysis. Thus, the diagnosis of a disorder in which the accumulation of homocyst(e)ine is Clinical Chemistry 44, No. 4, 1998 the defining feature may be missed without special precautions to compensate for the instability of thiol compounds in blood. One method for avoiding this mistake is to deproteinize the plasma or serum specimen before transport. In this study, rapid deproteinization preserved the disulfides as free analytes for at least 7 days in storage at Ϫ20°C. However, plasma tHcy measurement is an even more effective method for assuring accurate diagnosis of the homocystinurias. After a week of storage without deproteinization, we found that virtually all tHcy could be recovered by a method of preparation that includes a reducing agent such as dithiothreitol (9) . This procedure accommodates specimens transported by mail or courier at room temperature, as well as those in which the homocystine disulfide might not be detectable for biologic reasons, without the danger of a missed diagnosis.
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